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Supervisor's Foreword
''Search for Muon Neutrino to Electron Neutrino Oscillations in the MINOS Experiment'' by Juan ''Pedro'' Ochoa, is a tour de force that summarizes, clearly and in some depth, much of his vast body of work which has had a major impact on MINOS. The centerpiece of the thesis is the search for m l to m e oscillations which would indicate a non-zero mixing angle between the first and third neutrino generations h 13 , currently the ''holy grail'' of neutrino physics. The optimal extraction of the m e oscillation signal is based on the novel ''library event matching'' (LEM) method which Ochoa developed and implemented together with colleagues at Caltech and at Cambridge, which improves MINOS reach for establishing an oscillation signal over any other method. LEM will now be the basis for MINOS' final results, and will likely keep MINOS at the forefront of this field until it completes its data taking in 2011. The LEM method has been further refined in the past year, to maximize MINOS' reach in this domain.
Ochoa and his colleagues also developed the plan to run MINOS with a beam tuned for antineutrinos, which has recently proven to be successful, leading to a sensitive test of CPT symmetry by comparing the inter-generational mass splitting for neutrinos and antineutrinos. The results of the antineutrino oscillation analysis have provided tantalizing evidence of a possible difference, and so this most fundamental symmetry of particle physics will be further tested as MINOS doubles its antineutrino dataset within the next 12 months, and possibly sooner.
Ochoa's in-depth, creative approach to the solution of a variety of complex experimental problems is an outstanding example for graduate students and longtime practitioners of experimental physics alike. Some of the most exciting results in this field to emerge in the near future may find their foundations in this thesis, for which Ochoa was awarded the National Prize for Youth of Mexico in 2008. It was a great pleasure for me to take part in supervising the work in this thesis, and to contribute to Pedro's growth as a physicist, together with my colleagues at Caltech, most notably Professor Ryan Patterson and Dr. Caius Howcroft in recent years. I am therefore very glad that the publication of this thesis will give a wider audience the chance to appreciate and learn from Ochoa's work.
It is important to mention that this work would not have been possible without the founding contributions to the study of neutrinos by Professors Barry Barish and Charles Peck at Caltech's Lauritsen Lab over the last 40 years, the invention of this class of massive neutrino detector and the many contributions to the MINOS experiment by the late Dr. Doug Michael, and the strong support of the Department of Energy Office of High Energy Physics.
Pasadena, August 2010
Harvey B. Newman
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